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ABSTRACT 


=. Introduction 


Organic waste, which includes substances from everyday sources such as food, papers, and other biological 
materials, is becoming one of the world's most serious environmental and social problems. Rapid population 
growth, economic development, and consumer lifestyles are contributing to increasing amounts of organic waste 
every day. Below is an overview of the current state of this problem and its consequences for the environment and 


society. 


Organic waste accounts for a large portion of the total amount of household waste generated daily around the world. 
According to data from environmental research organizations, billions of tons of organic waste are generated each 
year, and this trend is increasing yearly. The sudden increase in population and economic development is driving 
the consumption of household products and food, generating a huge amount of organic waste [1]. Organic waste not 
only causes environmental pollution but also affects the ecosystem and human health. When left unchecked, 
organic waste can produce methane, one of the most powerful greenhouse gases, contributing to global climate 
change. In addition, the process of decomposing organic waste can also cause deterioration of soil and water 
quality, affecting agricultural production and local ecology [2]. The waste management system is facing great 
pressure from the increase in organic waste. Landfills are becoming overloaded, while traditional disposal methods 
such as incineration also face environmental and health difficulties. Many countries and regions are facing the 
challenge of treating and eliminating organic waste effectively and sustainably. Organic waste not only affects the 
environment but also has social and economic consequences for the community. Poor areas are often more severely 
affected by environmental pollution caused by organic waste, while people living in these areas often do not have 
the conditions or resources to handle waste safely. In addition, the food and bioprocessing industries also face the 


challenge of effectively managing and processing organic waste [3]. 


However, organic waste also offers opportunities for recycling and reusing resources. Substances from organic 


waste can be recycled to produce renewable energy such as biogas or biodiesel, thereby helping to reduce waste and 
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create clean energy. Developments in the field of environmental technology also open up opportunities to solve the 


organic waste problem. New technology such as biodegradation and chemical recycling can help us process organic 
waste more effectively and sustainably. Developments in this area could bring great benefits to the environment as 
well [4]. Organic waste is becoming one of the most serious problems for the environment and human health 
globally. In a world where consumption is increasing and the vision of environmental protection is increasingly 
emphasized, research and development of innovative solutions to reduce organic waste becomes urgent, in making 


detergents from organic waste is an urgent issue that has both scientific significance and environmental protection. 
“2, Research on making detergents from organic waste 


Bharvi, S.P. et al. (2021) have studied the effects of organic solid waste in the form of orange peels, marigold 
flowers, and neem leaves on daily life wastewater treatment. Ecological enzyme solution was prepared using Dr. 
Rosukon's method from the above-mentioned waste which involves mixing jaggery with waste and water in a 
ratio of 1:3:10. The ecological enzyme solution is then prepared is allowed to prepare through a 90-day 
fermentation process. Three ecological enzyme solutions — after 10 days of use filtered — then mixed with 
individual domestic wastewater samples, retaining 90% wastewater and 10% ecological enzyme solution. The 
results after a 50-day digestion period showed that the orange eco-enzyme was the most effective in reducing 
total dissolved solids (TDS) while the Marigold eco-enzyme was most effective in reducing chemical oxygen 
demand (COD) [5]. Chin, W. et al. (2021) have transferred fresh fruit and plant waste into ecological enzymes 
for wastewater treatment, creating clean water. The source and cleaning of gray and black water before 
discharging into the environment are important factors in protecting public health worldwide. The objective of 
this study is to make full use of food waste in wastewater treatment. The production of ecological enzymes is 
done through the process of fermentation of fresh fruit and plant waste. In this study, ecological enzymes were 
produced from waste derived from vegetables and fruits. The plant eco-enzymes were fermented through S. 
cerevisiae for a total of 7 days. Ecological enzymes produced from fruit are fermented with brown sugar for 
three months with the indigenous bacterial population present in the fruit fermentation substance [6]. Dark 
brown liquid eco-enzyme was produced by fermentation of fruit waste. The resulting solution has a strong sweet 
and sour fermented scent due to the citrus fruit peel. Ecological enzymes produced from fruit peel, water, and 
brown sugar in a ratio of 3:10:1. After incubation, the filtrate was obtained, we noticed. Flavonoids, Alkaloids, 
Quinones, and Saponins are the presence of various metabolites. Its IR spectrum shows the presence of -OH, and 
COOH groups. In addition, Amylase, protease, and lipase were also found in the filtrate. The above-mentioned 
separation solution is available for possible applications such as cleaning floors, utensils, gardening, etc. Thus, 
taking advantage of organic waste such as orange and tangerine peels to recycle and reuse will help reduce 
waste, be environmentally friendly, and save money with multi-purpose applications [7]. Many people in the 
world do not have access to sanitary conditions leads to the contagion of bacterial infection from one person to 
another. Prarthana Prashanth's research team has created and developed absorbent antibacterial towels made 
from fruit peels and recycled paper for hand hygiene. This product is accessible, sustainable, and 
environmentally friendly. Kiwi, orange, and lemon peels are chosen for this because they contain antibacterial 


elements such as vitamin C and citric acid as well as water-absorbing cellulose. Sanitary towels are typically 


ISSN: 2456-883X OPEN@ ACCESS 


AST Asian Journal of Applied Science and Technology (AJAST) 
EXCELLENCE THROUGH RESEARCH Volume 8, Issue 2, Pages 44-49, April-June 2024 


manufactured with a mixture of crushed fruit peels and paper and then dried thin film on the screen. Sanitary 


towels were tested for inhibition of bacterial growth and water absorption. The towels were incubated with 
Escherichia coli and bacteria. Survival rate was measured by counting colonies above the agar plate. The results 
showed that sanitary towels can kill up to 91% of bacteria, showing potential. The product is environmentally 


friendly and has high antibacterial properties [8]. 

ae 3. Some typical processes for making detergents from organic waste 

3.1. Process for producing detergent from grapefruit peel 

Organic waste raw materials come from grapefruit peels, lemon peels, and orange and lemon peels with a pleasant 
aroma, are most suitable for household cleaning and are chosen to make detergent. To produce 10 liters of cleaning 
liquid we used the following ingredients: 3 kg of plant-based waste; 1 kg of brown cane sugar (or 500 ml of raw 


dishwashing liquid from the pre-fermenting process; 10 liters of clean water; 0.5 kg of dried soapberry to create 


foam and some essential oils for flavor aromatic (Figure 1). 
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Figure 1. Process for making detergent 


The starting materials need to be cleaned to remove impurities, making the fermentation process easier and 
avoiding spoilage of the materials. Then, the ingredients are fermented. This is an important step that determines the 
quality of dishwashing liquid. During the fermentation process, we can see that the surface of the compost mixture 
has a white layer, this is the dead microorganisms floating up. If you continue to cover it tightly, after a few weeks 
the white scum will disappear and will not affect the quality of the fermented product. After a period of incubation 
and fermentation of about 40-45 days, a solution with a characteristic fragrant, slightly sour smell is obtained. The 
fermented material is completely decomposed, proving that the fermentation process has been completed. Finally, 
the solution is filtered with the cloth to remove plant residue and extracted into small bottles to obtain a crude 
detergent solution. Leave the solution for 1-2 days to let the residue settle, then extract the clear solution above and 
use it to produce dishwashing liquid, glass cleaner, and house cleaner. Biological detergent is created by fermenting 
grapefruit peel — a type of organic waste that is safe for users and the environment. The fermentation process 


produces ethyl alcohol and acetic acid, which are two substances with good cleaning abilities. 
3.2. Waste frying oil is combined with orange peel extract to prepare soap 


The waste frying oil is studied to prepare three different types of detergents such as soap, liquid soap, and soap 
powder through the saponification process. The soap base preparation conditions were optimized by orthogonal 
experiments. Specific preparation processes include waste frying oil treatment, orange peel extract preparation, 
saponification, molding, and drying. The results show that the optimal conditions for the saponification process are 


as follows: ratio of pure frying oil and coconut oil = 6:4, lye solution (NaOH) mass fraction 30%, saponification 
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temperature 70 °C, orange peel extract concentration 15%. The mature soap is then used to make liquid soap and 
soap powder by adding surfactants (sodium dodecylbenzene sulfonate, coconut diethanol amide), followed by 
grinding. Detergents formulated according to manufacturing standards have strong decontamination capabilities, 


stable performance, are gentle on the skin, and are non-toxic [9]. 
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Figure 2. Diagram of soap preparation from waste frying oil and orange peel extract [9] 
3.3. Production of biofuels and valuable compounds by fermentation of citrus peels 


Citrus is the largest-grown fruit crop in the world. About 45-55% of whole fruit after processing is usually 
discarded by food processing industries as waste. Waste is a major environmental problem in terms of soil and 


water pollution along with aesthetic dissatisfaction and the spread of disease due to its high fermentable sugar 
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Figure 3. Chemical compounds from citrus waste biomass [10] 
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The waste can be used as raw material to produce several valuable chemicals and products such as bio-ethanol, 
biogas, bio-oil, organic acids, enzymes, etc. The production of these chemicals from waste biomass offers a cheap 
alternative to the harsh chemicals used in industrial synthesis as well as the ability to control pollution from waste 
released into the environment. Derivative chemicals can be further used in the production of industrially important 
chemicals, as solvents and building blocks of newer chemicals. Furthermore, organic acids, pectins, enzymes, 
prebiotics, etc., derived from citrus waste have advantages over their synthetic counterparts in practical applications 


in the food processing industry and pharmaceuticals [10]. 
= 4, Conclusion 


Utilizing organic waste in agricultural production to manufacture useful products such as detergents and soap not 
only brings economic benefits but also helps reduce environmental pollution. Many countries around the world still 
face many difficulties in economic and social conditions. Therefore, studies using organic waste as sanitary 
products are really important. This article introduces some research on making hygiene products from orange and 
tangerine peels; and grapefruit peel. Besides being used to make cleaning products, other potential applications are 


also introduced to effectively exploit organic waste and solve the problem of environmental pollution. 
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